
P 

U 



fe. H A 




25 50 75 100 
[Quencher] (jiM) 

CAT-16, 




0 



25 50 75 100 
[Quencher] (jiM) 



— 100uM 
Stearate 




100uM 
CAT-16 



500 1000 
Time (s) 




Time (s) 



Figure 9- 




Fluorescence lifetime (nsec) 



Figure 




0 1 2 3 4 5 6 



Fluorescence lifetime (nsec) 



D 

u3 
yj 

UJ 

m 
o 

fin 
u 

P 

» 
ny 

□ 



R 

RAlp 
Rlso 

RDob 



R* 

R*Alp 
R*lso 

R*Dob 



R + Alp 
R+ Iso 



R + Dob 



R°Alp 

R'lso 

R'Dob 



R*lso 
R x Dob 



u Cl 

c u 

CD X 

on ±i 

O QJ 

Z3 -M 

IT S 



2.0X1 0 6 - 



w 
O 

O - 
W 

14 ■ 



2.0X1 0 6 




0 



1 000 2000 
Time (s) 



3000 



2000 1 

cu 
u 
c 
cu 
u 

v\ 

cu 

§ 1000^ 



cu 

cn 

c 

(TJ 



0 




H 2 0 ISO DOB ALP 



Pretreatment 



Modifications to the p2 adrenergic receptor to add 
fife tf- TEV protease sites 




F;G. \l 



P 2 Adrenergic Receptor DNA and Protein sequence 



ATG 


GGG 


CAA 


CCC 


GGG 


AAC 


GGC 


AGC 


GCC 


TTC 


TTG 


CTG 


GCA 


CCC 


AAT 


AGA 


AGC 


CAT 


GCG 


CCG 


GAC 


M 


G 


Q 


P 


G 


N 


G 


S 


A 


F 


L 


L 


A 


p 


N 


R 


S 


H 


A 


P 


D 


CAC 


GAC 


GTC 


ACG 


CAG 


CAA 


AGG 


GAC 


GAG 


GTG 


TGG 


GTG 


GTG 


GGC 


ATG 


GGC 


ATC 


GTC 


ATG 


TCT 


CTC 


H 


D 


V 


T 


Q 


Q 


R 


D 


E 


V 


W 


V 


V 


G 


M 


G 


I 


V 


M 


S 


L 


ATC 


GTC 


CTG 


GCC 


ATC 


GTG 


TTT 


GGC 


AAT 


GTG 


CTG 


GTC 


ATC 


ACA 


GCC 


ATT 


GCC 


AAG 


TTC 


GAG 


CGT 


I 


V 


L 


A 


I 


V 


F 


G 


N 


V 


L 


V 


I 


T 


A 


I 


A 


K 


F 


E 


R 


CTG 


CAG 


ACG 


GTC 


ACC 


AAC 


TAC 


TTC 


ATC 


ACT 


TCA 


CTG 


GCC 


TGT 


GCT 


GAT 


CTG 


GTC 


ATG 


GGC 


CTG 


L 


Q 


T 


V 


T 


N 


Y 


F 


I 


T 


S 


L 


A 


C 


A 


D 


L 


V 


M 


G 


L 


GCA 


GTG 


GTG 


CCC 


TTT 


GGG 


GCC 


GCC 


CAT 


ATT 


CTT 


ATG 


AAA 


ATG 


TGG 


ACT 


TTT 


GGC 


AAC 


TTC 


TGG 


A 


V 


V 


p 


F 


G 


A 


A 


H 


I 


L 


M 


K 


M 


W 


T 


F 


G 


N 


F 


W 


TGC 


GAG 


TTT 


TGG 


ACT 


TCC 


ATT 


GAT 


GTG 


CTG 


TGC 


GTC 


ACG 


GCT 


AGC 


ATT 


GAG 


ACC 


CTG 


TGC 


GTG 


C 


E 


F 


W 


T 


S 


I 


D 


V 


L 


C 


V 


T 


A 


S 


I 


E 


T 


L 


C 


V 


ATC 


GCA 


GTG 


GAT 


CGC 


TAC 


TTT 


GCC 


ATT 


ACT 


TCA 


CCT 


TTC 


AAG 


TAC 


CAG 


AGC 


CTG 


CTG 


ACC 


AAG 


I 


A 


V 


D 


R 


Y 


F 


A 


I 


T 


S 


P 


F 


K 


Y 


Q 


S 


L 


L 


T 


K 


AAT 


AAG 


GCC 


CGG 


GTG 


ATC 


ATT 


CTG 


ATG 


GTG 


TGG 


ATT 


GTG 


TCA 


GGC 


CTT 


ACC 


TCC 


TTC 


TTG 


CCC 


N 


K 


A 


R 


V 


I 


I 


L 


M 


V 


W 


I 


V 


S 


G 


L 


T 


S 


F 


L 


p 


ATT 


CAG 


ATG 


CAC 


TGG 


TAC 


CGG 


GCC 


ACC 


CAC 


CAG 


GAA 


GCC 


ATC 


AAC 


TGC 


TAT 


GCC 


AAT 


GAG 


ACC 


I 


Q 


M 


H 


W 


Y 


R 


A 


T 


H 


Q 


E 


A 


I 


N 


C 


Y 


A 


N 


E 


T 


TGC 


TGT 


GAC 


TTC 


TTC 


ACG 


AAC 


CAA 


GCC 


TAT 


GCC 


ATT 


GCC 


TCT 


TCC 


ATC 


GTG 


TCC 


TTC 


TAC 


GTT 


C 


C 


D 


F 


F 


T 


N 


Q 


A 


Y 


A 


I 


A 


S 


S 


I 


V 


S 


F 


Y 


V 


ccc 


CTG 


GTG 


ATC 


ATG 


GTC 


TTC 


GTC 


TAC 


TCC 


AGG 


GTC 


TTT 


CAG 


GAG 


GCC 


AAA 


AGG 


CAG 


CTC 


CAG 


p 


L 


V 


I 


M 


V 


F 


V 


Y 


S 


R 


V 


F 


Q 


E 


A 


K 


R 


Q 


L 


Q 


AAG 


ATT 


GAC 


AAA 


TCT 


GAG 


GGC 


CGC 


TTC 


CAT 


GTC 


CAG 


AAC 


CTT 


AGC 


CAG 


GTG 


GAG 


CAG 


GAT 


GGG 


K 


I 


D 


K 


S 


E 


G 


R 


F 


H 


V 


Q 


N 


L 


S 


Q 


V 


E 


Q 


D 


G 


CGG 


ACG 


GGG 


CAT 


GGA 


CTC 


CGC 


AGA 


TCT 


TCC 


AAG 


TTC 


TGC 


TTG 


AAG 


GAG 


CAC 


AAA 


GCC 


CTC 


AAG 


R 


T 


G 


H 


G 


L 


R 


R 


S 


S 


K 


F 


C 


L 


K 


E 


H 


K 


A 


L 


K 


ACG 


TTA 


GGC 


ATC 


ATC 


ATG 


GGC 


ACT 


TTC 


ACC 


CTC 


TGC 


TGG 


CTG 


CCC 


TTC 


TTC 


ATC 


GTT 


AAC 


ATT 


T 


L 


G 


I 


I 


M 


G 


T 


F 


T 


L 


C 


W 


L 


P 


F 


F 


I 


V 


N 


I 


GTG 


CAT 


GTG 


ATC 


CAG 


GAT 


AAC 


CTC 


ATC 


CGT 


AAG 


GAA 


GTT 


TAC 


ATC 


CTC 


CTA 


AAT 


TGG 


ATA 


GGC 


V 


H 


V 


I 


Q 


D 


N 


L 


I 


R 


K 


E 


V 


Y 


I 


L 


L 


N 


W 


I 


G 


TAT 


GTC 


AAT 


TCT 


GGT 


TTC 


AAT 


CCC 


CTT 


ATC 


TAC 


TGC 


CGG 


AGC 


CCA 


GAT 


TTC 


AGG 


ATT 


GCC 


TTC 


Y 


V 


N 


S 


G 


F 


N 


p 


L 


I 


Y 


C 


R 


S 


P 


D 


F 


R 


I 


A 


F 


CAG 


GAG 


CTC 


CTG 


TGC 


CTG 


CGC 


AGG 


TCT 


TCT 


TTG 


AAG 


GCC 


TAT 


GGG 


AAT 


GGC 


TAC 


TCC 


AGC 


AAC 


Q 


E 


L 


L 


C 


L 


R 


R 


S 


S 


L 


K 


A 


Y 


G 


N 


G 


Y 


S 


S 


N 


GGC 


AAC 


ACA 


GGG 


GAG 


CAG 


AGT 


GGA 


TAT 


CAC 


GTG 


GAA 


CAG 


GAG 


AAA 


GAA 


AAT 


AAA 


CTG 


CTG 


TGT 


G 


N 


T 


G 


E 


Q 


S 


G 


Y 


H 


V 


E 


Q 


E 


K 


E 


N 


K 


L 


L 


C 


GAA 


GAC 


CTC 


CCA 


GGC 


ACG 


GAA 


GAC 


TTT 


GTG 


GGC 


CAT 


CAA 


GGT 


ACT 


GTG 


CCT 


AGC 


GAT 


AAC 


ATT 


E 


D 


L 


P 


G 


T 


E 


D 


F 


V 


G 


H 


Q 


G 


T 


V 


P 


S 


D 


N 


I 


GAT 


TCA 


CAA 


GGG 


AGG 


AAT 


TGT 


AGT 


ACA 


AAT 


GAC 


TCA 


CTG 


CTG 
















D 


S 


Q 


G 


R 


N 


C 


S 


T 


N 


D 


S 


L 


L 

















(3 2 Adrenergic Receptor with TEV site in 2 nd intracellular loop 



ATG 


GGG 


CAA 


CCC 


GGG 


AAC 


GGC 


AGC 


GCC 


TTC 


TTG 


CTG 


GCA 


CCC 


AAT 


AGA 


AGC 


CAT 


GCG 


CCG 


GAC 


M 


G 


Q 


P 


G 


N 


G 


s 


A 


F 


L 


L 


A 


p 


N 


R 


s 


H 


A 


P 


D 


CAC 


GAC 


GTC 


ACG 


CAG 


CAA 


AGG 


GAC 


GAG 


GTG 


TGG 


GTG 


GTG 


GGC 


ATG 


GGC 


ATC 


GTC 


ATG 


TCT 


CTC 


H 


D 


V 


T 


Q 


Q 


R 


D 


E 


V 


W 


V 


V 


G 


M 


G 


I 


V 


M 


S 


L 


ATC 


GTC 


CTG 


GCC 


ATC 


GTG 


TTT 


GGC 


AAT 


GTG 


CTG 


GTC 


ATC 


ACA 


GCC 


ATT 


GCC 


AAG 


TTC 


GAG 


CGT 


I 


V 


L 


A 


I 


V 


F 


G 


N 


V 


L 


V 


I 


T 


A 


I 


A 


K 


F 


E 


R 


CTG 


CAG 


ACG 


GTC 


ACC 


AAC 


TAC 


TTC 


ATC 


ACT 


TCA 


CTG 


GCC 


TGT 


GCT 


GAT 


CTG 


GTC 


ATG 


GGC 


CTG 


L 


Q 


T 


V 


T 


N 


Y 


F 


I 


T 


S 


L 


A 


C 


A 


D 


L 


V 


M 


G 


L 


GCA 


GTG 


GTG 


CCC 


TTT 


GGG 


GCC 


GCC 


CAT 


ATT 


CTT 


ATG 


AAA 


ATG 


TGG 


ACT 


TTT 


GGC 


AAC 


TTC 


TGG 


A 


V 


V 


p 


P 


G 


A 


A 


H 


I 


L 


M 


K 


M 


W 


T 


F 


G 


N 


F 


W 


TGC 


GAG 


TTT 


TGG 


ACT 


TCC 


ATT 


GAT 


GTG 


CTG 


TGC 


GTC 


ACG 


GCT 


AGC 


ATT 


GAG 


ACC 


CTG 


TGC 


GTG 


c 


E 


F 


W 


T 


s 


I 


D 


V 


L 


c 


V 


T 


A 


S 


I 


E 


T 


L 


C 


V 


ATC 


GCA 


GTG 


GAT 


CGC 


TAC 


TTT 


GCC 


ATT 


ACT 


TCA 


CCT 


TTC 


AAG 


TAC 


CAG 


AGC 


CTG 


CTG 


ACC 


AAG 


I 




v 


D 


R 


y 


F 


A 


I 


T 


s 


p 


F 


K 


Y 


Q 


s 


L 


L 


T 


K 


AAT 


AAG 


GCC 


CGG 


GTG 


ATC 


ATT 


CTG 


ATG 


GTG 


TGG 


ATT 


GTG 


TCA 


GGC 


CTT 


ACC 


TCC 


TTC 


TTG 


CCC 


N 


K 


A 


R 


V 


I 


I 


L 


M 


V 


W 


I 


V 


s 


G 


L 


T 


s 


F 


L 


p 


ATT 


CAG 


ATG 


CAC 


TGG 


TAC 


CGG 


GCC 


ACC 


CAC 


CAG 


GAA 


GCC 


ATC 


AAC 


TGC 


TAT 


GCC 


AAT 


GAG 


ACC 


x 


Q 


M 


H 


W 


y 


R 


A 


T 


H 


Q 


E 


A 


I 


N 


c 


Y 


A 


N 


E 


T 


TGC 


TGT 


GAC 


TTC 


TTC 


ACG 


AAC 


CAA 


GCC 


TAT 


GCC 


ATT 


GCC 


TCT 


TCC 


ATC 


GTG 


TCC 


TTC 


TAC 


GTT 








F 


F 


T 


N 


Q 




Y 


A 


I 


A 


s 


s 


I 


V 


s 


F 


Y 


v 


ccc 


CTG 


GTG 


ATC 


ATG 


GTC 


TTC 


GTC 


TAC 


TCC 


AGG 


GTC 


TTT 


CAG 


GAG 


GCC 


AAA 


AGG 


CAG 


CTC 


CAG 


p 


L 




I 


M 


v 


F 


v 


Y 


s 


R 


V 


F 


Q 


E 


A 


K 


R 


Q 


L 


Q 


AAG 


ATT 


GAC 


AAA 


TCT 


GAG 


GGC 


CGC 


TTC 


CAT 


GTC 


CAG 


AAC 


CTT 


AGC 


CAG 


GTG 


GAG 


CAG 


GAT 


GGG 


K 


I 




K 


s 


E 


G 


R 


F 


H 


v 


Q 


N 


L 


s 


Q 


V 


E 


Q 


D 


G 


CGG 


ACG 


GGG 


CAT 


GGA 


CTC 


GAA 


AAC 


CTC 


TAC 


TTC 


CAG 


GGG 


TTG 


AAG 


GAG 


CAC 


AAA 


GCC 


CTC 


AAG 


R 


T 


Q 


H 


G 


L 


E 


N 


L 


Y 


F 


Q 


G 


L 


K 


E 


H 


K 


A 


L 


K 


ACG 


TTA 


GGC 


ATC 


ATC 


ATG 


GGC 


ACT 


TTC 


ACC 


CTC 


TGC 


TGG 


CTG 


CCC 


TTC 


TTC 


ATC 


GTT 


AAC 


ATT 


T 


L 


G 


I 


I 


M 


G 


T 


F 


T 


L 


C 


W 


L 


p 


F 


F 


I 


V 


N 


I 


GTG 


CAT 


GTG 


ATC 


CAG 


GAT 


AAC 


CTC 


ATC 


CGT 


AAG 


GAA 


GTT 


TAC 


ATC 


CTC 


CTA 


AAT 


TGG 


ATA 


GGC 


V 


H 


V 


I 


Q 


D 


N 


L 


I 


R 


K 


E 


V 


Y 


I 


L 


L 


N 


W 


I 


G 


TAT 


GTC 


AAT 


TCT 


GGT 


TTC 


AAT 


CCC 


CTT 


ATC 


TAC 


TGC 


CGG 


AGC 


CCA 


GAT 


TTC 


AGG 


ATT 


GCC 


TTC 


Y 


V 


N 


S 


G 


F 


N 


P 


L 


I 


Y 


C 


R 


S 


P 


D 


F 


R 


I 


A 


F 


CAG 


GAG 


CTC 


CTG 


TGC 


CTG 


CGC 


AGG 


TCT 


TCT 


TTG 


AAG 


GCC 


TAT 


GGG 


AAT 


GGC 


TAC 


TCC 


AGC 


AAC 


Q 


E 


L 


L 


C 


L 


R 


R 


S 


S 


L 


K 


A 


Y 


G 


N 


G 


Y 


S 


S 


N 


GGC 


AAC 


ACA 


GGG 


GAG 


CAG 


AGT 


GGA 


TAT 


CAC 


GTG 


GAA 


CAG 


GAG 


AAA 


GAA 


AAT 


AAA 


CTG 


CTG 


TGT 


G 


N 


T 


G 


E 


Q 


S 


G 


Y 


H 


V 


E 


Q 


E 


K 


E 


N 


K 


L 


L 


C 


GAA 


GAC 


CTC 


CCA 


GGC 


ACG 


GAA 


GAC 


TTT 


GTG 


GGC 


CAT 


CAA 


GGT 


ACT 


GTG 


CCT 


AGC 


GAT 


AAC 


ATT 


E 


D 


L 


P 


G 


T 


E 


D 


F 


V 


G 


H 


Q 


G 


T 


V 


P 


S 


D 


N 


I 


GAT 


TCA 


CAA 


GGG 


AGG 


AAT 


TGT 


AGT 


ACA 


AAT 


GAC 


TCA 


CTG 


CTG 
















D 


S 


Q 


G 


R 


N 


C 


S 


T 


N 


D 


S 


L 


L 

















15 



(3 2 Adrenergic Receptor with TEV site in 3 rd intracellular loop 



ATG 


GGG 


CAA 


CCC 


GGG 


AAC 


GGC 


AGC 


GCC 


TTC 


TTG 


CTG 


GCA 


CCC 


AAT 


AGA 


AGC 


CAT 


GCG 


CCG 


GAC 


M 


G 


Q 


p 


G 


W 


G 


s 


A 


F 


L 


L 


A 


p 


N 


R 


s 


H 


A 


P 


D 


CAC 


GAC 


GTC 


ACG 


CAG 


CAA 


AGG 


GAC 


GAG 


GTG 


TGG 


GTG 


GTG 


GGC 


ATG 


GGC 


ATC 


GTC 


ATG 


TCT 


CTC 


H 


D 


V 


T 


Q 


Q 


R 


D 


E 


V 


W 


V 


V 


G 


M 


G 


I 


V 


M 


s 


L 


ATC 


GTC 


CTG 


GCC 


ATC 


GTG 


TTT 


GGC 


AAT 


GTG 


CTG 


GTC 


ATC 


ACA 


GCC 


ATT 


GCC 


AAG 


TTC 


GAG 


CGT 


I 


V 


L 


A 


I 


V 


F 


G 


N 


V 


L 


V 


I 


T 


A 


I 


A 


K 


F 


E 


R 


CTG 


CAG 


ACG 


GTC 


ACC 


AAC 


TAC 


TTC 


ATC 


ACT 


TCA 


CTG 


GCC 


TGT 


GCT 


GAT 


CTG 


GTC 


ATG 


GGC 


CTG 


L 


Q 


T 


V 


T 


N 


Y 


F 


r 


T 


s 


L 


A 


C 


A 


D 


L 


V 


M 


G 


L 


GCA 


GTG 


GTG 


CCC 


TTT 


GGG 


GCC 


GCC 


CAT 


ATT 


CTT 


ATG 


AAA 


ATG 


TGG 


ACT 


TTT 


GGC 


AAC 


TTC 


TGG 


A 


V 


V 


p 


F 


G 


A 


A 


H 


I 


L 


M 


K 


M 


W 


T 


F 


G 


N 


F 


W 


TGC 


GAG 


TTT 


TGG 


ACT 


TCC 


ATT 


GAT 


GTG 


CTG 


TGC 


GTC 


ACG 


GCT 


AGC 


ATT 


GAG 


ACC 


CTG 


TGC 


GTG 


C 


E 


F 


W 


T 


S 


I 


D 


V 


L 


C 


V 


T 


A 


s 


I 


E 


T 


L 


C 


V 


ATC 


GCA 


GTG 


GAT 


CGC 


TAC 


TTT 


GCC 


ATT 


ACT 


TCA 


CCT 


TTC 


AAG 


GAG 


AAT 


CTC 


TAC 


TTC 


CAG 


GGC 


I 


A 


V 


D 


R 


Y 


F 


A 


I 


T 


S 


P 


F 


K 


E 


N 


It 


Y 


F 


Q 


G 


CTG 


CTG 


ACC 


AAG 


AAT 


AAG 


GCC 


CGG 


GTG 


ATC 


ATT 


CTG 


ATG 


GTG 


TGG 


ATT 


GTG 


TCA 


GGC 


CTT 


ACC 


L 


L 


T 


K 


N 


K 


A 


R 


V 


I 


I 


L 


M 


V 


W 


I 


V 


s 


G 


L 


T 


TCC 


TTC 


TTG 


CCC 


ATT 


CAG 


ATG 


CAC 


TGG 


TAC 


CGG 


GCC 


ACC 


CAC 


CAG 


GAA 


GCC 


ATC 


AAC 


TGC 


TAT 


s 


F 


L 


p 


x 


Q 


M 


H 


W 


Y 


R 


A 


T 


H 


Q 


E 


A 


I 


N 


c 


Y 


GCC 


AAT 


GAG 


ACC 


TGC 


TGT 


GAC 


TTC 


TTC 


ACG 


AAC 


CAA 


GCC 


TAT 


GCC 


ATT 


GCC 


TCT 


TCC 


ATC 


GTG 


A 


N 


E 


T 


C 


c 


D 


F 


F 


T 


N 


Q 


A 


y 


A 


I 


A 


s 


s 


I 


V 


TCC 


TTC 


TAC 


GTT 


CCC 


CTG 


GTG 


ATC 


ATG 


GTC 


TTC 


GTC 


TAC 


TCC 


AGG 


GTC 


TTT 


CAG 


GAG 


GCC 


AAA 


s 


p 


Y 


v 


p 


L 


v 


j 


M 


v 


F 


v 


Y 


g 


R 


v 


F 


Q 


E 


A 


K 


AGG 


CAG 


CTC 


CAG 


AAG 


ATT 


GAC 


AAA 


TCT 


GAG 


GGC 


CGC 


TTC 


CAT 


GTC 


CAG 


AAC 


CTT 


AGC 


CAG 


GTG 


R 


Q 




0 


K 


I 




K 


s 


E 


G 


R 


F 


H 


v 


Q 


K 


L 


s 


Q 


v 


GAG 


CAG 


GAT 


GGG 


CGG 


ACG 


GGG 


CAT 


GGA 


CTC 


CGC 


AGA 


TCT 


TCC 


AAG 


TTC 


TGC 


TTG 


AAG 


GAG 


CAC 


E 


Q 


D 


G 


R 


T 


G 


H 


G 


L 


R 


R 


s 


s 


K 


F 


c 


L 


K 


E 


H 


AAA 


GCC 


CTC 


AAG 


ACG 


TTA 


GGC 


ATC 


ATC 


ATG 


GGC 


ACT 


TTC 


ACC 


CTC 


TGC 


TGG 


CTG 


CCC 


TTC 


TTC 


K 


A 


L 


K 


T 


L 


G 


I 


I 


M 


G 


T 


F 


T 


L 


C 


W 


L 


p 


F 


F 


ATC 


GTT 


AAC 


ATT 


GTG 


CAT 


GTG 


ATC 


CAG 


GAT 


AAC 


CTC 


ATC 


CGT 


AAG 


GAA 


GTT 


TAC 


ATC 


CTC 


CTA 


I 


V 


N 


I 


V 


H 


V 


I 


Q 


D 


N 


L 


I 


R 


K 


E 


V 


Y 


I 


L 


L 


AAT 


TGG 


ATA 


GGC 


TAT 


GTC 


AAT 


TCT 


GGT 


TTC 


AAT 


CCC 


CTT 


ATC 


TAC 


TGC 


CGG 


AGC 


CCA 


GAT 


TTC 


N 


W 


I 


G 


Y 


V 


N 


S 


G 


F 


N 


p 


Ii 


I 


Y 


C 


R 


S 


P 


D 


F 


AGG 


ATT 


GCC 


TTC 


CAG 


GAG 


CTC 


CTG 


TGC 


CTG 


CGC 


AGG 


TCT 


TCT 


TTG 


AAG 


GCC 


TAT 


GGG 


AAT 


GGC 


R 


I 


A 


F 


Q 


E 


L 


L 


C 


L 


R 


R 


S 


S 


L 


K 


A 


Y 


G 


N 


G 


TAC 


TCC 


AGC 


AAC 


GGC 


AAC 


ACA 


GGG 


GAG 


CAG 


AGT 


GGA 


TAT 


CAC 


GTG 


GAA 


CAG 


GAG 


AAA 


GAA 


AAT 


y 


S 


S 


N 


G 


N 


T 


G 


E 


Q 


S 


G 


Y 


H 


V 


E 


Q 


E 


K 


E 


N 


AAA 


CTG 


CTG 


TGT 


GAA 


GAC 


CTC 


CCA 


GGC 


ACG 


GAA 


GAC 


TTT 


GTG 


GGC 


CAT 


CAA 


GGT 


ACT 


GTG 


CCT 


K 


L 


L 


C 


E 


D 


L 


P 


G 


T 


E 


D 


F 


V 


G 


H 


Q 


G 


T 


V 


P 


AGC 


GAT 


AAC 


ATT 


GAT 


TCA 


CAA 


GGG 


AGG 


AAT 


TGT 


AGT 


ACA 


AAT 


GAC 


TCA 


CTG 


CTG 








S 


D 


N 


I 


D 


S 


Q 


G 


R 


N 


C 


3 


T 


N 


D 


S 


L 


L 









F"i (s. w- 



\x Opioid receptor DNA and Protein sequence 



ATG 


GAC 


AGC 


AGC 


GCT 


GCC 


CCC 


ACG 


AAC 


GCC 


AGC 


AAT 


TGC 


ACT 


GAT 


GCC 


TTG 


GCG 


TAC 


TCA 


AGT 


M 


D 


S 


s 


A 


A 


p 


T 


N 


A 


s 


N 


c 


T 


D 


A 


h 


A 


Y 


s 


s 


TGC 


TCC 


CCA 


GCA 


CCC 


AGC 


CCC 


GGT 


TCC 


TGG 


GTC 


AAC 


TTG 


TCC 


CAC 


TTA 


GAT 


GGC 


GAC 


CTG 


TCC 


c 


s 


p 


A 


p 


s 


p 


G 


s 


W 


v 


N 


L 


s 


H 


L 


D 


G 


D 


L 


g 


GAC 


CCA 


TGC 


GGT 


CCG 


AAC 


CGC 


ACC 


GAC 


CTG 


GGC 


GGG 


AGA 


GAC 


AGC 


CTG 


TGC 


CCT 


CCA 


ACC 


GGC 


D 


p 


C 


G 


p 


N 


R 


T 


D 


L 


G 


G 


R 


D 


s 


L 


c 


p 


p 


T 


G 


AGT 


CCC 


TCC 


ATG 


ATC 


ACG 


GCC 


ATC 


ACG 


ATC 


ATG 


GCC 


CTC 


TAC 


TCC 


ATC 


GTG 


TGC 


GTG 


GTG 


GGG 


s 


P 


S 


M 


I 


T 


A 


I 


T 


I 


M 


A 


L 


y 


s 


I 


V 


c 


v 


V 


G 


CTC 


TTC 


GGA 


AAC 


TTC 


CTG 


GTC 


ATG 


TAT 


GTG 


ATT 


GTC 


AGA 


TAC 


ACC 


AAG 


ATG 


AAG 


ACT 


GCC 


ACC 


L 


F 


G 


N 


F 


L 


V 


M 


Y 


V 


I 


V 


R 


Y 


T 


K 


M 


K 


T 


A 


T 


AAC 


ATC 


TAC 


ATT 


TTC 


AAC 


CTT 


GCT 


CTG 


GCA 


GAT 


GCC 


TTA 


GCC 


ACC 


AGT 


ACC 


CTG 


CCC 


TTC 


CAG 


N 


I 


y 


I 


F 


N 


L 


A 


L 


A 


D 


A 


L 


A 


T 


s 


T 


L 


p 


F 


Q 


AGT 


GTG 


AAT 


TAC 


CTA 


ATG 


GGA 


ACA 


TGG 


CCA 


TTT 


GGA 


ACC 


ATC 


CTT 


TGC 


AAG 


ATA 


GTG 


ATC 


TCC 


s 


v 


N 


y 


L 


M 


G 


T 


W 


p 


F 


G 


T 


I 


L 


c 


K 


I 


v 


I 


S 


ATA 


GAT 


TAC 


TAT 


AAC 


ATG 


TTC 


ACC 


AGC 


ATA 


TTC 


ACC 


CTC 


TGC 


ACC 


ATG 


AGT 


GTT 


GAT 


CGA 


TAC 


I 




Y 


Y 


N 


M 


F 


T 


S 


I 


F 


T 


L 


c 


T 


M 


s 


v 


D 


R 


Y 


ATT 


GCA 


GTC 


TGC 


CAC 


CCT 


GTC 


AAG 


GCC 


TTA 


GAT 


TTC 


CGT 


ACT 


CCC 


CGA 


AAT 


GCC 


AAA 


ATT 


ATC 


I 


A 


V 


c 


H 


p 


V 


K 


A 


L 


D 


F 


R 


T 


p 


R 


N 


A 


K 


I 


I 


AAT 


GTC 


TGC 


AAC 


TGG 


ATC 


CTC 


TCT 


TCA 


GCC 


ATT 


GGT 


CTT 


CCT 


GTA 


ATG 


TTC 


ATA 


GCT 


ACA 


ACA 


W 


v 


c 


N 


W 


I 


L 


s 


g 


A 


I 


G 


L 


p 


v 


M 


F 


I 


A 


T 


T 


AAA 


TAC 


AGG 


CAA 


GGT 


TCC 


ATA 


GAT 


TGT 


ACA 


CTA 


ACA 


TTC 


TCT 


CAT 


CCA 


ACC 


TGG 


TAC 


TGG 


GAA 




y 


R 


Q 


Q 


s 


I 


£) 




T 


L 


T 


p 


g 


H 


p 


T 


W 


y 


W 


E 


AAC 


CTG 


CTG 


AAG 


ATC 


TGT 


GTT 


TTC 


ATC 


TTC 


GCC 


TTC 


ATT 


ATG 


CCA 


GTG 


CTC 


ATC 


ATT 


ACC 


GTG 


N 


L 


L 




x 


Q 


y 


F 


I 


F 


A 


p 


I 


M 


p 




jj 


I 


j 


T 


V 


TGC 


TAT 


GGA 


CTG 


ATG 


ATC 


TTG 


CGC 


CTC 


AAG 


AGT 


GTC 


CGC 


ATG 


CTC 


TCT 


GGC 


TCC 


AAA 


GAA 


AAG 


C 


Y 


G 


L 


M 


I 


L 


R 


L 


K 


S 


V 


R 


M 


L 


S 


G 


S 


K 


E 


K 


GAC 


AGG 


AAT 


CTT 


CGA 


AGG 


ATC 


ACC 


AGG 


ATG 


GTG 


CTG 


GTG 


GTG 


GTG 


GCT 


GTG 


TTC 


ATC 


GTC 


TGC 


D 


R 


N 


L 


R 


R 


I 


T 


R 


M 


V 


L 


V 


V 


V 


A 


V 


F 


I 


V 


C 


TGG 


ACT 


CCC 


ATT 


CAC 


ATT 


TAC 


GTC 


ATC 


ATT 


AAA 


GCC 


TTG 


GTT 


ACA 


ATC 


CCA 


GAA 


ACT 


ACG 


TTC 


W 


T 


P 


I 


H 


I 


Y 


V 


I 


I 


K 


A 


L 


V 


T 


I 


P 


E 


T 


T 


F 


CAG 


ACT 


GTT 


TCT 


TGG 


CAC 


TTC 


TGC 


ATT 


GCT 


CTA 


GGT 


TAC 


ACA 


AAC 


AGC 


TGC 


CTC 


AAC 


CCA 


GTC 


Q 


T 


V 


S 


W 


H 


F 


C 


I 


A 


L 


G 


Y 


T 


N 


S 


C 


L 


N 


P 


V 


CTT 


TAT 


GCA 


TTT 


CTG 


GAT 


GAA 


AAC 


TTC 


AAA 


CGA 


TGC 


TTC 


AGA 


GAG 


TTC 


TGT 


ATC 


CCA 


ACC 


TCT 


L 


y 


A 


F 


L 


D 


E 


N 


F 


K 


R 


C 


F 


R 


E 


F 


C 


I 


P 


T 


S 


TCC 


AAC 


ATT 


GAG 


CAA 


CAA 


AAC 


TCC 


ACT 


CGA 


ATT 


CGT 


CAG 


AAC 


ACT 


AGA 


GAC 


CAC 


CCC 


TCC 


ACG 


S 


N 


I 


E 


Q 


Q 


N 


S 


T 


R 


I 


R 


Q 


N 


T 


R 


D 


H 


P 


S 


T 


GCC 


AAT 


ACA 


GTG 


GAT 


AGA 


ACT 


AAT 


CAT 


CAG 


GTA 


CGC 


AGT 


CTC 
















A 


N 


T 


V 


D 


R 


T 


N 


H 


Q 


V 


R 


S 


L 

















Q 

Jt;,.Kj 



t,»; 



I 



■p; q. \g 



li Opioid receptor with TEV site in 2 nd intracellular loop 



ATG 


pap 


AvjL 


app 


tjLl 


PPP 


ppp 

L.LL 


Ti pp 

ALb 


AAL 


bLL 




Art 1 


tysp 
j.l<l 


HPT 
llL 1 




npp 


TTG 


ppp 




1 LA 


ZVPT 


M 


D 


s 


a 
o 


A 


A 


P 


T 


is 


A 


Q 


N 


p 
l 


1 


D 


A 


L 




V 


q 


Q 
O 


TGC 


TCC 


CCA 


GCA 


CCC 


AGC 


CCC 


GGT 


TCC 


TGG 


GTC 


ti ap 


TTG 


TCC 


CAC 


TTA 


P71T 1 


PPP 
bbL 


pap 


PTP 
Lib 


TPP 
1 LL 


P 


S 


■n 
r 


A 


p 


Q 


p 


P 


S 


W 




N 




S 




T 
Ij 


D 


G 


D 




s 


prv p 


ppa 

LL.A 




ppm 


ppp 






■RPP 
ALL. 


PTiP 


Lib 


ppp 




T\PT\ 


pjp 


AGC 


pmp 

Lib 




CCT 


CCA 


ACC 


ppp 


D 


P 


C 


G 


P 


N 


R 


T 


D 


L 


G 


G 


R 


D 


S 


L 


C 


P 


P 


T 


G 


AGT 


CCC 


TCC 


ATG 


ATC 


ACG 


GCC 


ATC 


ACG 


ATC 


ATG 


GCC 


CTC 


TAC 


TCC 


ATC 


GTG 


TGC 


GTG 


GTG 


ppp 


b 


p 


S 


rl 


I 


T 

i 


A 


T 
1 


1 


T 
± 


rl 


A 


T 

Li 


v 


G 

o 


T 




Q 


V 




G 


CTC 


TTC 


GGA 


AAC 


TTC 


CTG 


GTC 


ATG 


TAT 


GTG 


ATT 


GTC 


AGA 


TAC 


ACC 


AAG 


ATG 


AAG 


ACT 


GCC 


ACC 


L 


F 


G 


N 


F 


L 


V 


M 


Y 


V 


I 


V 


R 


Y 


T 


K 


M 


K 


T 


A 


T 


AAC 


ATC 


TAC 


ATT 


TTC 


AAC 


CTT 


GCT 


CTG 


GCA 


GAT 


GCC 


TTA 


GCC 


ACC 


AGT 


ACC 


CTG 


CCC 


TTC 


CAG 


N 


I 


Y 


I 


F 


N 


L 


A 


L 


A 


D 


A 


L 


A 


T 


S 


T 


L 


P 


F 


Q 


AGT 


GTG 


AAT 


TAC 


CTA 


ATG 


GGA 


ACA 


TGG 


CCA 


TTT 


GGA 


ACC 


ATC 


CTT 


TGC 


AAG 


ATA 


GTG 


ATC 


TCC 


S 


V 


N 


Y 


L 




G 


T 


W 


P 


F 


G 


T 


I 


L 


C 


K 


I 


V 


I 


S 


ATA 


GAT 


TAC 


TAT 


AAC 


ATG 


TTC 


ACC 


AGC 


ATA 


TTC 


ACC 


CTC 


TGC 


ACC 


ATG 


AGT 


GTT 


GAT 


CGA 


TAC 


I 


D 


Y 


Y 


N 


M 


F 


T 


S 


I 


F 


T 


L 


C 


T 


M 


S 


V 


D 


R 


Y 


ATT 


GCA 


GTC 


TGC 


CAC 


CCT 


GTC 


AAG 


GAA 


AAC 


CTC 


TAC 


TTC 


CAG 


GGG 


CGA 


AAT 


GCC 


AAA 


ATT 


ATC 


I 


A 


V 


C 


H 


P 


V 


K 


E 


N 


L 


Y 


F 


Q 


G 


R 


N 


A 


K 


I 


I 


AAT 


GTC 


TGC 


AAC 


TGG 


ATC 


CTC 


TCT 


TCA 


GCC 


ATT 


GGT 


CTT 


CCT 


GTA 


ATG 


TTC 


ATA 


GCT 


ACA 


ACA 


N 


V 


C 


N 


W 


I 


L 


S 


S 


A 


I 


G 


L 


P 


V 


M 


F 


I 


A 


T 


T 


AAA 


TAC 


AGG 


CAA 


GGT 


TCC 


ATA 


GAT 


TGT 


ACA 


CTA 


ACA 


TTC 


TCT 


CAT 


CCA 


ACC 


TGG 


TAC 


TGG 


GAA 


K 


Y 


R 


Q 


G 


S 


I 


D 


C 


T 


L 


T 


F 


S 


H 


P 


T 


W 


Y 


W 


E 


AAC 


CTG 


CTG 


AAG 


ATC 


TGT 


GTT 


TTC 


ATC 


TTC 


GCC 


TTC 


ATT 


ATG 


CCA 


GTG 


CTC 


ATC 


ATT 


ACC 


GTG 


N 


L 


L 


K 


I 


C 


V 


F 


I 


F 


A 


F 


I 


M 


P 


V 


L 


I 


I 


T 


V 


TGC 


TAT 


GGA 


CTG 


ATG 


ATC 


TTG 


CGC 


CTC 


AAG 


AGT 


GTC 


CGC 


ATG 


CTC 


TCT 


GGC 


TCC 


AAA 


GAA 


AAG 


C 


Y 


G 


L 


M 


I 


L 


R 


L 


K 


S 


V 


R 


M 


L 


S 


G 


S 


K 


E 


K 


GAC 


AGG 


AAT 


CTT 


CGA 


AGG 


ATC 


ACC 


AGG 


ATG 


GTG 


CTG 


GTG 


GTG 


GTG 


GCT 


GTG 


TTC 


ATC 


GTC 


TGC 


D 


R 


N 


L 


R 


R 


I 


T 


R 


M 


V 


L 


V 


V 


V 


A 


V 


F 


I 


V 


C 


TGG 


ACT 


CCC 


ATT 


CAC 


ATT 


TAC 


GTC 


ATC 


ATT 


AAA 


GCC 


TTG 


GTT 


ACA 


ATC 


CCA 


GAA 


ACT 


ACG 


TTC 


W 


T 


P 


I 


H 


I 


Y 


V 


I 


I 


K 


A 


L 


V 


T 


I 


P 


E 


T 


T 


F 


CAG 


ACT 


GTT 


TCT 


TGG 


CAC 


TTC 


TGC 


ATT 


GCT 


CTA 


GGT 


TAC 


ACA 


AAC 


AGC 


TGC 


CTC 


AAC 


CCA 


GTC 


Q 


T 


V 


S 


W 


H 


F 


C 


I 


A 


L 


G 


Y 


T 


N 


S 


C 


L 


N 


P 


V 


CTT 


TAT 


GCA 


TTT 


CTG 


GAT 


GAA 


AAC 


TTC 


AAA 


CGA 


TGC 


TTC 


AGA 


GAG 


TTC 


TGT 


ATC 


CCA 


ACC 


TCT 


L 


Y 


A 


F 


L 


D 


E 


N 


F 


K 


R 


C 


F 


R 


E 


F 


C 


I 


P 


T 


S 


TCC 


AAC 


ATT 


GAG 


CAA 


CAA 


AAC 


TCC 


ACT 


CGA 


ATT 


CGT 


CAG 


AAC 


ACT 


AGA 


GAC 


CAC 


CCC 


TCC 


ACG 


S 


N 


I 


E 


Q 


Q 


N 


S 


T 


R 


I 


R 


Q 


N 


T 


R 


D 


H 


P 


S 


T 


GCC 


AAT 


ACA 


GTG 


GAT 


AGA 


ACT 


AAT 


CAT 


CAG 


GTA 


CGC 


AGT 


CTC 
















A 


N 


T 


V 


D 


R 


T 


N 


H 


Q 


V 


R 


S 


L 

















}i Opioid receptor with TEV site in 3 rd intracellular loop 



ATG 


GAC 


AGC 


AGC 


GCT 


GCC 


CCC 


ACG 


AAC 


GCC 


AGC 


AAT 


TGC 


ACT 


GAT 


GCC 


TTG 


GCG 


TAC 


TCA 


AGT 


M 


D 


S 


S 


A 


A 


P 


T 


N 


A 


S 


N 


C 


T 


D 


A 


L 


A 


Y 


S 


S 


TGC 


TCC 


CCA 


GCA 


CCC 


AGC 


CCC 


GGT 


TCC 


TGG 


GTC 


AAC 


TTG 


TCC 


CAC 


TTA 


GAT 


GGC 


GAC 


CTG 


TCC 


C 


S 


P 


A 


P 


S 


p 


G 


S 


W 


V 


N 


L 


S 


H 


L 


D 


G 


D 


L 


S 


GAC 


CCA 


TGC 


GGT 


CCG 


AAC 


CGC 


ACC 


GAC 


CTG 


GGC 


GGG 


AGA 


GAC 


AGC 


CTG 


TGC 


CCT 


CCA 


ACC 


GGC 


D 


P 


C 


G 


P 


N 


R 


T 


D 


L 


G 


G 


R 


D 


S 


L 


C 


P 


P 


T 


G 


AGT 


CCC 


TCC 


ATG 


ATC 


ACG 


GCC 


ATC 


ACG 


ATC 


ATG 


GCC 


CTC 


TAC 


TCC 


ATC 


GTG 


TGC 


GTG 


GTG 


GGG 


S 


p 


s 


M 


I 


T 


A 


I 


T 


I 


M 


A 


L 


Y 


s 


I 


V 


C 


V 


V 


G 


CTC 


TTC 


GGA 


AAC 


TTC 


CTG 


GTC 


ATG 


TAT 


GTG 


ATT 


GTC 


AGA 


TAC 


ACC 


AAG 


ATG 


AAG 


ACT 


GCC 


ACC 


L 


F 


G 


Kf 


F 


L 


V 


M 


Y 


V 


I 


V 


R 


Y 


T 


K 


M 


K 


T 


A 


T 


AAC 


ATC 


TAC 


ATT 


TTC 


AAC 


CTT 


GCT 


CTG 


GCA 


GAT 


GCC 


TTA 


GCC 


ACC 


AGT 


ACC 


CTG 


CCC 


TTC 


CAG 


N 


I 


Y 


I 


F 


N 


L 


A 


L 


A 


D 


A 


L 


A 


T 


S 


T 


L 


p 


F 


Q 


AGT 


GTG 


AAT 


TAC 


CTA 


ATG 


GGA 


ACA 


TGG 


CCA 


TTT 


GGA 


ACC 


ATC 


CTT 


TGC 


AAG 


ATA 


GTG 


ATC 


TCC 


S 


V 


N 


Y 


L 


M 


G 


T 


W 


P 


F 


G 


T 


I 


L 


C 


K 


I 


V 


I 


S 


ATA 


GAT 


TAC 


TAT 


AAC 


ATG 


TTC 


ACC 


AGC 


ATA 


TTC 


ACC 


CTC 


TGC 


ACC 


ATG 


AGT 


GTT 


GAT 


CGA 


TAC 


I 


D 


Y 


Y 


N 


M 


F 


T 


S 


I 


F 


T 


L 


C 


T 


M 


S 


V 


D 


R 


Y 


ATT 


GCA 


GTC 


TGC 


CAC 


CCT 


GTC 


AAG 


GCC 


TTA 


GAT 


TTC 


CGT 


ACT 


CCC 


CGA 


AAT 


GCC 


AAA 


ATT 


ATC 


I 


A 


V 


C 


H 


P 


V 


K 


A 


L 


D 


F 


R 


T 


P 


R 


N 


A 


K 


I 


I 


AAT 


GTC 


TGC 


AAC 


TGG 


ATC 


CTC 


TCT 


TCA 


GCC 


ATT 


GGT 


CTT 


CCT 


GTA 


ATG 


TTC 


ATA 


GCT 


ACA 


ACA 


N 


V 


C 


N 


W 


I 


L 


S 


S 


A 


I 


G 


L 


P 


V 


M 


F 


I 


A 


T 


T 


AAA 


TAC 


AGG 


CAA 


GGT 


TCC 


ATA 


GAT 


TGT 


ACA 


CTA 


ACA 


TTC 


TCT 


CAT 


CCA 


ACC 


TGG 


TAC 


TGG 


GAA 


K 


Y 


R 


Q 


G 


S 


I 


D 


C 


T 


L 


T 


F 


S 


H 


P 


T 


W 


Y 


W 


E 


AAC 


CTG 


CTG 


AAG 


ATC 


TGT 


GTT 


TTC 


ATC 


TTC 


GCC 


TTC 


ATT 


ATG 


CCA 


GTG 


CTC 


ATC 


ATT 


ACC 


GTG 


N 


L 


L 


K 


I 


C 


V 


F 


I 


F 


A 


F 


I 


M 


P 


V 


L 


I 


I 


T 


V 


TGC 


TAT 


GGA 


CTG 


ATG 


ATC 


TTG 


CGC 


CTC 


AAG 


AGT 


GTC 


CGC 


ATG 


CTC 


TCT 


GGC 


TCC 


AAA 


GAA 


AAG 


C 


Y 


G 


L 


M 


I 


L 


R 


L 


K 


S 


V 


R 


M 


L 


S 


G 


S 


K 


E 


K 


GAC 


GAA 


AAC 


CTC 


TAC 


TTC 


CAG 


GGG 


AGG 


AAT 


CTT 


CGA 


AGG 


ATC 


ACC 


AGG 


ATG 


GTG 


CTG 


GTG 


GTG 


D 


E 


K 


L 


Y 


F 


Q 


G 


R 


N 


L 


R 


R 


I 


T 


R 


M 


V 


L 


V 


V 


GTG 


GCT 


GTG 


TTC 


ATC 


GTC 


TGC 


TGG 


ACT 


CCC 


ATT 


CAC 


ATT 


TAC 


GTC 


ATC 


ATT 


AAA 


GCC 


TTG 


GTT 


V 


A 


V 


F 


I 


V 


C 


W 


T 


p 


I 


H 


I 


Y 


V 


I 


I 


K 


A 


L 


V 


ACA 


ATC 


CCA 


GAA 


ACT 


ACG 


TTC 


CAG 


ACT 


GTT 


TCT 


TGG 


CAC 


TTC 


TGC 


ATT 


GCT 


CTA 


GGT 


TAC 


ACA 


T 


I 


P 


E 


T 


T 


F 


Q 


T 


V 


S 


W 


H 


F 


C 


I 


A 


L 


G 


Y 


T 


AAC 


AGC 


TGC 


CTC 


AAC 


CCA 


GTC 


CTT 


TAT 


GCA 


TTT 


CTG 


GAT 


GAA 


AAC 


TTC 


AAA 


CGA 


TGC 


TTC 


AGA 


N 


S 


C 


L 


N 


P 


V 


L 


Y 


A 


F 


L 


D 


E 


N 


F 


K 


R 


C 


F 


R 


GAG 


TTC 


TGT 


ATC 


CCA 


ACC 


TCT 


TCC 


AAC 


ATT 


GAG 


CAA 


CAA AAC 


TCC 


ACT 


CGA 


ATT 


CGT 


CAG 


AAC 


E 


F 


C 


I 


P 


T 


S 


S 


N 


I 


E 


Q 


Q 


N 


S 


T 


R 


I 


R 


Q 


N 


ACT 


AGA 


GAC 


CAC 


CCC 


TCC 


ACG 


GCC 


AAT 


ACA 


GTG 


GAT 


AGA 


ACT 


AAT 


CAT 


CAG 


GTA 


CGC 


AGT 


CTC 


T 


R 


D 


H 


P 


S 


T 


A 


N 


T 


V 


D 


R 


T 


N 


H 


Q 


V 


R 


S 


L 



